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AMENDMENTS TO THE CLAIMS 
The following listing of claims supercedes all prior listings, and versions, of claims in the 
application. A complete listing of claims is as follows: 

1 . (cuirently amended) An image segmentation method for use with an occupant, a sensor for 
generating sensor measui^ments, and an ambient image including an occupant and the area 
surrounding the occupant, said image segmentation method comprising the following steps: 

receiving an ambient image represented by a plurality of pixels and a plurality of initial pixel 
values^ wherein each said pixel has at least one said initial pixel value; 

identifying one or more pixels as belonging to one of a plurality of pixel categories on the 
basis of one or more initial pixel values associated with the pixels being identified, wherein 
identifying one or more said pixels further includes generating an image threshold; 

establishing a first revised pixel value for one or more pixels, wherein each pixel in the 
same pixel category has the same first revised pixel value; 

setting a second revised pixel value for one or more of said pixels on the basis of one or 
more first revised pixel values that are associated with one or more pixels in the vicinity of the pixel 
being set, wherein setting the second revised pixel value includes at least on e ofa momentum-based 
heuristic and a gravity bagod heuristic ; and 

deriving a segmented image of the occupant from said first revised pixel value and said 
second revised pixel value, 

2. (cancelled) 

3. (previously presented) An image segmentation method as in claim 3, wherein identifying one 
or more said pixels ftirther includes comparing said plurality of initial pixel values to said image 
threshold. 
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4. (previously presented)Aix image segmentation method as in claim 3, wherein generating an 
image threshold further comprises analyzing the distribution of initial pixel values relating to a pixel 
characteristic. 

5. (original) An image segmentation method as in claim 4, wherein analyzing the 
distribution of initial pixel values further includes: 

recording aggregate initial pixel values into a histogram; 
translating the histogram into a cumulative distribution function; and 
calculating axi image threshold based on a predetermined percentage of initial pixel values 
falling below the image threshold, 

6. (original) An image segmentation method as in claim 4, wherein each pixel has only 
one initial pixel value and only one pixel characteristic. 

7. (original) An image segmentation method as in claim 6, wherein luminosity is said 
pixel characteristic. 

8. (original) An image segmentation method as in claim 3, wherein each said pixel has a 
pixel location with respect to the ambient image, and said pixel location determines which of a 
plurality of image thresholds are compared to said initial pixel value for said pixel in said pfacel 
location. 

9. (original) An image segmentation method as in claim 8, wherein a higher image 
threshold is applied in pixel locations where there is brighter lighting. 

10. (original) An image segmentation method as in claim 1, wherein there are only two 
pixel categories. 
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1 1 . (original) An image segmentation method as in claim 1 , wherein setting the second 
revised pixel value includes a morphological heuristic. 

1 2. (original) An image segmentation method as in claim 1 1 , wherein the morphological 
heuristic is a morphological erosion. 

13. (original) An image segmentation method as in claim 12, wherein the morphological 
heuristic is a moiphological dilation. 

14. (cancelled) 

1 5. (previously presented)An image segmentation method as in claim 1 , wherein a subset of said 
plurality of pixels are a group of adjacent pixels, wherein said plurality of pixel categories includes 
a first pixel category and a second pixel category, and wherein setting the second pixel value further 
comprises: 

analyzing in a sequential manner the subset of pixels in the group of adjacent pixels; 
adding to a counter value each time the next pixel in the sequence belongs to said first pixel 
categoiy; and 

subtrading from said counter value each time the next pixel in the sequence belongs to said 
second pixel category. 

1 6. (original) An image segmentation method as in claim 1 3, wherein the momentum-based 
heuristic stops when the counter value is less than or equal to zero. 

17. (cancelled) 

18. (original) An image segmentation method for use with an occupant, a sensor for 
generating sensor measurements, and an ambient image of an occupant and the area surrounding the 
occupant, said image segmentation method comprising the following steps: 

4 
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receiving an ambient image represented by a plurality of pixels and a plurality of pixel 
values, wherein each of said pixels has at least one said initial pixel value; 

recording aggregate initial pixel values in a histogram; 

translating the histogram into a cumulative distribution ftinction; 

calculating an image threshold using the cumulative distribution function with a 
predetermined percentage of initial pixel values falling below the image threshold; 

categori2dng each pixel in the plurality of pixels into one of a plurality of pixel categories by 
comparing the image threshold to the initial pixel value for the pixel being categorized; 

establishing a first revised pixel value so that each pixel in the same pixel category shares 
the same first revised pixel value; 

modifying said first revised pixel value into a second revised pixel value in accordance with 
morphological heuristic; 

determining a third revised pixel value from said second revised pixel value or said first 
revised pixel value with a momentum-based heuristic; 

identifying regions of pixels based on the first revised pixel value, the second revised pixel 
value, and the third revised pixel value; 

generating a fourth revised pixel value from the regions of pixels in accordance with a 
gravily-based heuristic; and 

deriving a segmented iniage of the occupant with the fourth revised pixel value. 

19. (original) An image segmentation method for use with an occupant as in claim 18, 
wherein deriving a segmented image of the occupant includes substituting the initial pixel value for 
said fourth revised pixel value representing the occupant image. 

20. (cunently amended) An image segmentation system for use with an occupant, a sensor for 
generating sensor measurements, and an ambient image of an occi5>ant and the area around the 
occupant, said image segmentation system comprising: 



5 



PAGE 8/18'RCVDAT1/3/2006 3:42:58 PM [Eastern StM 



01/03/2006 15:47 248-594-0610 



RADER, FISHMAN 



PAGE 09/18 



Application No.: 10/023,787 Docket No.: 65858-001 1 

an image thresholding subsystem, including a plurality of pixels representing the ambient 
image, and an image thresholding heuristic, said image thresholding subsystem categorizing said 
plurality of pixels in accordance with said image thresholding heuristic; and 

a gap processing subsystem^ including a gap processing heuristic, a subset of vicinity pixels 
in said plurality of pixels, and a plurality of pixel values, said gap processing subsystem selectively 
setting said pixel values in accordance with said gap processing heuristic and said pixel values 
belonging to said pixels in said subset of vicinity pixels, said gap processing heuristic including-at 
leas t on e of a momentum-based heuristic and a gravit>T baaed h e uristie ; and 

wherein a segmented image is generated from said plurality of pixels. 

21 . (original) An image segmentation system as in claim 20, said image thresholding 
subsystem comprising a plurality of luminosity values, wherein each said pixel has at least one said 
lumdnosity value. 

22. (original) Axx image segmentation system as in claim 21, said image thresholding 
subsystem further comprising a histogram, wherein said histogram tabulates the number of said 
pixels having said luminosity value. 

23 . (original) An image segmentation system as in claim 22, said image thresholding 
subsystem further comprising a cumulative distribution curve, v^erein said histogram is converted 
into said cumulative distribution curve by said image thresholding subsystem. 

24. (original) An image segmentation system as in claim 23, said image thresholding 
subsystem further comprising a predetermined percentage and an image threshold, wherein said 
image threshold is calculated j&om said predetermined percentage and said cumulative disrtribution 
curve. 

25. (original) An image segmentation system as in claim 24, said image thresholding 
subsystem comprising a plurality of image thresholds and said pixel includes a pixel location, 
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wherein said pixel location for said pixel determines which said image threshold is used for said 
pixel by said image thresholding subsystem. 

26. (original) An image segmentation system as in claim 24, said image thresholding 
subsystem further including a first subset of said plurality of pixels and a second subset of said 
plurality of pixels, said image thresholding subsystem dividing said plurality of pixels into said first 
subset of pixels and said second subset of pixels with said image threshold. 

27. (original) An image segmentation system as in claim 26, said image thresholding 
subsystem further including a first binary value and a second binary value, wherein said first subset 
of said plurality of pixels is set to said first binary value and said second subset of said plurality of 
pixels is set to said second binary value. 

28. (original) An image segmentation system as in claim 27 wherein at least approximately 
half of said plurality of said pixels are set to said first binary value. 

29. (original) An image segmentation system as in claim 20, said gap processing heuristic 
iixcluding a moiphological heuristic. 

30. (original) An inaage segmentation system as in claim 29, said morphological heuristic 
comprising a morphological erosion. 

31. (original) An image segmentation system as in claim 29, said morphological heuristic 
comprising a moiphological dilation. 

32. (original) An image segmentation system as in claim 29, said morphological heuristic 
comprising a vertically-based morphological heuristic. 
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33. (original) An image segmentation system as in claim 29, said morphological heuristic 
comprising a horizontally-based morphological heiiristic. 

34. (previously presented)An image segmentation system as in claim 20, said subset of vicinity 
pixels comprising a subset of sequential pixels, and said gap processing subsystem selectively 
setting said pixel value using said momentum-based heuristic and said pixel values relating to said 
subset of sequential pixels. 

35. (original) An image segmentation system as in claim 34, said sequential subset of pixels 
including a sequential vertical subset of pixels and a sequential horizontal subset of pixels, wherein 
said momentum-based heuristic analyzes said pixel values in said sequential vertical subset of pixels 
and said sequential horizontal subset of pixels, to determine said plurality of pixel values. 

36. (original) An image segmentation system as in claim 35, said momentum-based 
heuristic further comprising a momentum counter, said momentum counter determining when said 
gap processing subsystem terminates said momentum-based heuristic for said pixel value. 

37. (currently amended) An image segmentation system as in claim 27: 

said gap processing heuristic comprising a gravitv-based heuristic, a pixel region and a 
region characteristic; 

said plurality of pixels including a target pixel; 
wherein said pixel region includes one or more said pixels; 
wherein said pixel region docs not include said target pixel; and 
wherein said pixel region is a subset of said vicinity pixels. 

38. (original) An image segmentation system as in claim 37: 

said gravity-based heuristic further including a region size and a region distance; 
wherein said region size is the number of said pixels in said pixel region; 
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wherein said region distance is the distance between said target pixel and a center point in 
said pixel region; and 

wherein said gap processing subsystem sets said target pixel in accordance with said region 
size, said region distance, and said gravity-based heuristic, 

39. (previously presented) An image segmentation method as in claim 8, wherein said plurality 
of image thresholds includes a first image threshold and a second image threshold, said second 
image threshold being lower than said first image threshold, and wherein said first image threshold 
is associated with an upper area of the ambient image and said second image threshold is associated 
with a middle area of the ambient image. 

40. (previously presented) An image segmentation method as in claim 39, wherein said plurality 
of image thresholds includes a third image threshold, said third image threshold being lower than 
said second image threshold, and wherein said third image threshold is associated with a bottom 
area of the ambient image. 

41 . (previously presented) An image segmentation system as in claim 25, wherein said plurality 
of image fliresholds includes a first image threshold and a second image threshold, said second 
image threshold being lower than said first image threshold, and wherein said first image threshold 
is associated with an upper area of the ambient image and said second im^e threshold is associated 
with a middle area of the ambient image. 

42. (previously presented) An image segmentation system as in claim 41, wherein said plurality 
of image thresholds includes a third image threshold, said third image threshold being lower than 
said second image threshold, and wherein said third image threshold is associated with a bottom 
area of the ambient image. 

43 . (new) An image segmentation method as in claim 1 , wherein setting the second revised 
pixel value includes a gravity-based heuristic. 
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44. (new) An image segmentation method as in claim 1 , wherein the one or more pixels in the 
vicinity of the pixel being set includes a subset of sequential pixels, said step of setting the second 
revised pixel value including using the momentum-based heuristic to determine the second revised 
pixel value based on the first revised pixel values associated with the subset of sequential pixels. 

45. (new) An image segmentation method as in claim 44, wherein the subset of sequential 
pixels is either horizontally sequential or vertically sequential 

46. (new) An image segmentation method as in claim 44, said step of setting the second revised 
pixel value including: 

sequentially traversing the subset of sequential pixels to identify the first revised values 
associated with the subset of sequential pixels; 

incrementing or decrementing a counter value based on the first revised value associated 
with each of the sequential pixels; and 

deteriming the second revised pixel value based on the counter value. 
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